The rate of cell division of human embryos in vitro was estimated throughout the preimplantation period. Seventy-five human embryos were assessed by performing nuclei counts on whole mount preparations at 24 h intervals between day 2 and day 6 of development. The results indicate that the cell doubling time increases after the first two division cycles. The mean (\ m=+-\ sem) doubling time between day 2 and day 6 was 31 \ m=+-\ 2.51 h. At the end of the designated culture periods, embryos were exposed to a microtubule disrupting agent, which caused the nuclei to arrest in metaphase. Thus, a profile of the mitotic activity at given stages of development was obtained. The numbers of actively dividing cells were frequently lower than anticipated, indicating that nuclei counts cannot be directly correlated with continuing mitotic activity.
Introduction
Standard practice in clinical in vitro fertilization (IVF) and embryo transfer treatment is to place embryos in the uterus during their early cleavage stages. The rate of cell division during these stages is positively correlated with embryo viability following IVF and embryo transfer (Trounson et al., 1982; Staessen et al., 1992; Margalioth et al., 1993) . Cell division rate is thus used as an important indicator of embryo quality, not only to select suitable embryos for transfer but also to evaluate culture conditions.
Despite the widespread practice of in vitro culture of human embryos, little is known about the rate of cell proliferation. Data on the development rate of human embryos in vitro are based largely on the number of blastomeres visible during the early cleavage stages (Edwards et al., 1981; Trounson et al., 1982; Cummins et al., 1986) . Hardy et al. (1989) , Winston et al. (1991) and Dorkas et al. (1993) (Smith and Braunschweiger, 1979; Ponten et al, 1983) . Experiments on mouse embryos indicate that, as develop¬ ment proceeds, the rate of cell division slows down (Streffer et al, 1980 (Edwards et al, 1981; Cummins et al, 1986; Hardy et al, 1989 Fig. 3 . The percentage of mitotic nuclei on each day was 44% on day 2, 15% on day 3, 18% on day 4, 25% on day 5 and 25.6% on day 6. From these data, the probability of nuclei being in mitosis at the end of each culture period is illustrated in Fig. 4 (Fig. 5) In the human preimplantation embryo, the rate of nuclear replication can only be taken as an estimate of the rate of cell division, since there is a high incidence of multinucleated blastomeres at all stages of development (Lopata et al, 1983; Plachot et al, 1986; Tesarik et al, 1987; Winston et al, 1991 close agreement with other reports of the mean doubling times during the early division cycles of 18 h (Trounson et al, 1982) and 15.8 h (Edwards et al, 1981 (Braude et al, 1988) . Artley et al (1992) were unable to demonstrate a direct causal relationship between cleavage arrest and the onset of gene expression in 
